Exposure to Blood and Blood-Containing Materials in Serbian Health Care Workers: Aleksandra JOVIC-VRANES, et al. Institute of Social Medicine, Medical School University of Belgrade, Servia and Montenegro-Safety practice is an important element of workplace safety and quality of health care. To investigate the safety practice and professional exposure to blood and blood-containing materials during a one-year period among Health Care Workers (HCWs) in Serbia. Cross-sectional study of 1559 Serbian HCWs using a self-administered questionnaire. Mantel-Haenszel statistics and multiple logistic regression analysis were used in statistical analysis. Fifty-nine percent (921) of HCWs had skin contact with patients blood, followed by 51% (791) with needle stick injuries, 38% (599) with cuts from sharp instruments, and 34% with contact of eye and other mucosa with patient's blood. Nurses reported professional exposure more often than others. Safety practices consisted of using appropriate barriers (gloves, mask, glasses) in all procedures with patients and were used by 58%, 23%, and 4% of HCWs, respectively. Doctors protected themselves more regularly than others. Hospital protocols for post exposure prophylaxis and safety disposal of medical waste are not common in Serbian health care settings. Safety practices in use were having hospital guidelines for safety practice in hospitals [odds ratio (OR)=1.58, 95% confidence interval (CI)=1.14-2.19], carrying out some form of intervention with risks of infection (OR=3.76, 95% CI=2.57-5.51), and HCWs aware of the professional risk of acquiring infection (OR=1.48, 95% CI=1.28-1.79). This study indicates that emphasis on work practice, attire, disposal systems and education strategies, should be employed to reduce professional exposure to blood and blood containing materials
Health care workers (HCWs) represent a large and growing workforce facing special occupational hazards such as exposures to human blood and body fluids (BBF), placing them at risk to numerous blood borne infections including human immunodeficiency virus (HIV), hepatitis B (HBV), and hepatitis C (HCV) 1, 2) . A number of occupational exposures to the blood and body fluids of patients occur each year in health-care settings and blood has been implicated as the source of the exposure in nearly all occupationally acquired infections. Exposures occur through needle sticks or cuts from other sharp instruments contaminated with an infected patient's blood, or through contact of the eye, nose, and mouth with a patient's blood 3, 4) . Today, we know that infectious body fluids include semen, cerebral spinal fluid, amniotic fluid, any inflammatory exudates (pleural, pericardial, peritoneal, synovial), and any body fluid visibly contaminated with blood (stool, urine or saliva). Most exposures do not result in infection. Following a specific exposure, the risk of infection may vary with different factors such as: the pathogen involved and the type of exposure, the amount of blood involved in the exposure, and the amount of virus in the blood at the time of exposure 5) . The incidence of occupational transmission of HIV to HCWs after percutaneous exposure from an infected source patient is relatively low (0.3%), compared with hepatitis C (3.0%), and hepatitis B (30.0%) 6) . In low-income countries, unsafe practice is comparatively common, placing both patients and HCWs at risk of infections. The risk of occupational infection in such countries is exacerbated by a range of factors including the following: hospital overcrowding, lower ratio of HCWs to patients, limited awareness of the risks associated with exposure to blood, failure to implement standard precautions, inadequate supplies of basic safety equipment (including sharp containers and disposable needles) and the need to handle contaminated needles and other sharp instruments that are processed for reuse 7, 8) . Developed countries recognized the importance of safety practice among HCWs. Protocols of safety practice, safe use and disposal of sharp instruments, and post exposure prophylaxis have been written and used. The Center for Disease Control and Prevention (CDC) designed standard precautions to reduce the risk of transmission of microorganisms from both recognized and unrecognized sources of infection in hospitals. These safety measures include handwashing, gloves, mask, eye protection, face shield, gown, patient care equipment, environmental control, linen, occupational health and bloodborne pathogens, and patient placement 9) . There are also a large number of studies addressing the professional risk, knowledge, attitude and practice among HCWs 8, 10, 11) . Such studies are rare in Eastern European countries 12) . The aim of this study was to examine the use of safety practice, and the incidence of occupational exposure to blood and blood containing materials among HCWs in Serbia during medical procedures.
Methods
The study was part of the project "Controlling HIV/ AIDS in Serbia: A comprehensive Country Strategy and Emergency Action Plan", and was conducted among 1,559 Serbian HCWs. Data collection was carried out in October 2003.
A total of 1,600 HCWs were included in this study, which represents 2% of the total number of health care workers in Serbia. The total number of health care workers in Serbia according to the data from the National Institute for Health was 79,905 in 2002 (19, The data were collected by anonymous selfadministered questionnaires, containing 36 questions. Questions covered the following categories: demographic characteristics (sex, age, profession, and length of work in present position), daily professional activities and practices. HCWs were asked about their exposure to patients' blood and blood containing materials in the period from October 2002 to September 2003 (needle sticks, cuts from sharp instruments, skin contact, and contact of eye and other mucosa), and about safety practice. The survey also inquired about the reactions (post-exposure attitude) to the incident. The use of safety practice was classified into three categories: (i) used in every procedure, (ii) used in some procedures, (iii) not used in any procedure.
A multidisciplinary team consisting of epidemiologists, other public health practitioners, and HCWs developed the questionnaire, which was pre-tested among 96 HCWs.
The differences in exposure to human blood and body fluids (needle sticks, cuts from sharp instruments, skin contact and contact of eye and other mucosa), and use of the safety practice (gloves, mask and protection glasses) among HCWs, were compared by the Mantel-Haenszel chi-square test with stratification by five age groups (19-30, 31-40, 41-50, 51-60, and over 60). The MantelHaenszel method was also used to calculate the pooled odds ratio (OR) and 95% confidence intervals (CIs).
A multiple logistic regression was performed in order to calculate the independent odds ratio (OR) of the safety practice use and the corresponding 95% confidence intervals (CIs). The probability, p<0.05, was taken as the minimum level of significance.
Data were analyzed with SPSS version 12.0.
Results
Of the 1,600 HCWs, 1,559 completed the questionnaire giving a response rate of 97%. Most of them (80%) were females. A total of 1,003 (64.3%) were nurses, 402 (25.8%) doctors, 65 (4.2%) dentists, 67 (4.3%) laboratory technicians, and 22 (2.0%) other HCWs ( Table 1 ). The mean age of the respondents was 39.3 ± 9.4 yr. Duration of employment in the current job was 12.2 ± 9.2 yr. Thirty per cent of HCWs were practicing in surgery, and 90.4% carried out some form of intervention with a risk of infection (contact with blood or other body fluids).
Within the last year 59.1% of HCWs had skin contact with patient's blood, followed by needle stick injuries in 50.7%, cuts from sharp instruments in 38.4%, and contact of eye and other mucosa with patient's blood in 34.4% (Table 2) .
After adjustment for age we found that, according to the occupational status, exposures (needle sticks, cuts from sharp instruments (sharps) and skin contact with blood or other blood containing materials) had occurred most frequently in nurses and less frequently in doctors. Dentists were exposed significantly higher than other professions only when contact of eye and other mucosa with patient blood and other blood containing materials were considered. Cuts from sharps occurred mainly in laboratory technicians (Table 2) .
More than half (57.6%) of the HCWs used gloves in every procedure with patients, 22.9% used masks, and only a few (3.7%) used protection glasses.
Doctors protected themselves with gloves, masks and protection glasses more regularly than other practitioners.
The habit of using a mask and protection glasses in all procedures with patients was highest among dentists. Nurses reported lower rates of self protection. We found that no laboratory technicians and other HCWs used mask and protection glasses in any medical procedure. Protection glasses were least commonly used among HCWs-72.9% never used them (Table 3) .
If an exposure had occurred, 968 (62.1%) of respondents had reported the event to epidemiological service, 1,026 (65.8%) had performed some serological test and 1,195 (76.7%) had asked about the patient's infection status. Nearly 80% of respondents had not been informed about guidelines for safety practice, and the protocols of post exposure prophylaxis, or such protocols did not exist in their work environment.
Only 36% of HCWs reported use of safety containers for disposal of contaminated medical waste, and half of the respondents (50.8%) put it together with other waste.
Using logistic regression analysis we found that safety practice was higher among the HCWs who had hospital guidelines for safety practice (OR=1.58, 95%; CI=1.14-2.19), those who carried out some form of intervention Safety practice use among HCWs who had protocols for post exposure prophylaxis in their hospitals was on the border of the significance (Table 4) .
Discussion
HCWs are a very important group in the prevention and management of blood-borne infections. Both anecdotal and survey data suggest that health-care students and professional health care staff receive variable and often inadequate education and training in infection control. Avoiding contact with potentially infected blood, body fluids and tissues is an essential component of risk reduction for HCWs. Preventing needle stick injuries and other potential exposures is likely to have a significant impact on reducing infection in most health-care settings 13) . We evaluated safety practice among HCWs in Serbia and exposure to blood and blood-containing materials.
No nationally accepted standardized method for collecting and calculating sharp injuries has been developed. However, the Exposure Prevention Information Network is widely used in the USA, Canada, Italy and Japan. In the USA, it was estimated that 600,000-800,000 injuries from sharps occur per year, whereas in the UK, 100,000 injuries from sharps were estimated to occur among all HCWs 6) . There are no data about such injuries in Serbia.
Data from the literature suggest that needle stick injuries and cuts are the most commonly reported routes of blood and body fluids exposure among HCWs 7) . In our study, the most common accidental injury was a skin contact with patient blood (59.1%), followed by needle sticks (50.7%) and cuts by sharp instruments (38.4%). Nurses were more exposed to needle sticks and laboratory technicians to cuts by sharps. These exposure rates for different occupation groups are parallel to the rates of invasive procedures they carry out despite the educational differences. Doctors generally fail to report sharps and needle stick injuries, and a number of studies have confirmed this. Nurses appear to have higher reporting rates and more frequent exposure [14] [15] [16] . The proportion of HCWs reporting professional exposure in this study is lower than that in some other low-income countries 12) . More than three quarters of Chinese and Indian nurses and 69% of South African interns experienced percutaneous injuries in the preceding year 7, [17] [18] [19] . However, a comparison of proportions and numbers of exposures reported in different studies should be viewed with caution because there is considerable variability in a range of critical factors, including the method of data collection, sample size, type of HCWs surveyed, and extent of involvement in risk procedures.
HCWs do not use adequate protection (such as gloves, protection glasses or a mask), in all medical procedures with patients. This could be explained by the fact that nearly 80% of the respondents had not been informed about different guidelines for safety measures and protocols of post exposure prophylaxis or such protocols did not exist at their workplaces. HCWs encountered problems with comprehension, acceptability and applicability of protocols. Protocols are not tailored to the practical needs of different professional groups, probably because HCWs have rarely been involved in writing them and they are governed more by legal considerations than applicability.
Among the HCWs we studied, 57.6% wore gloves for all procedures and 3% did not wear gloves for any procedure. Wearing gloves for all procedures was most frequently reported by doctors and dentists. Some studies suggest that 8-33% of HCWs routinely use gloves during all procedures in which they are exposed to blood [20] [21] [22] . When interpreting the findings of this study, a number of limitations should be considered. Retrospective reporting of occupational exposures is subject to recall bias. Respondents were asked about the number of incidents which had occurred in the last year. Moreover, the cross-sectional study design did not allow us to establish causal relationships among variables. We must not forget that these data provide a window into professional exposure and practice among HCWs during a period of dramatical political changes in Serbia.
An important strength of this study was the very high response rate. Our results may stimulate further research, and provide a valuable reference point for future studies of this issue.
We can say that the present data provide important messages on education and training of HCWs. Training on risk management and individual responsibilities regarding safety, participation of HCWs in protocol development, and the support of management to avoid reversion to previous habitual behavior can improve the present situation of infection control. Employers should provide written protocols for prompt reporting, evaluation, counseling, treatment, and follow-up of occupational exposures. This could increase the level of protection of HCWs and patients, and optimize availability of medical care for all who need it.
